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Abstract
Infected aneurysm (or mycotic aneurysm) is defined as
an infectious disease of the wall of an artery with for-
mation of a blind, saccular out-pouching that is contig-
uous with the arterial lumen. Symptoms are frequently
absent or nonspecific during the early stages. Once clini-
cally presented, infected aneurysms are often at an ad-
vanced stage of development and associated with com-
plications such as rupture. Nontreatment or delayed
treatment of infected aneurysms has a poor outcome,
with high morbidity and mortality rate via fulminant sep-
sis or hemorrhage. In clinically suspected cases, computed
tomography is used for diagnosis. Urgent surgery, per-
formed to prevent aortic rupture carries high morbidity
and mortality rates. Copyright © 2013 Science International Corp.
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Introduction

Mycotic aneurysm is a serious clinical condition
with significant morbidity and mortality. It is defined
as an infectious disease of the wall of an artery with
formation of a blind, saccular out-pouching that is
contiguous with the arterial lumen [1]. Early detection
of a mycotic aortic aneurysm is essential for rapid and
efficacious initial treatment and, therefore, for an im-
proved prognosis.

The prevalence of infected aortic aneurysms
among aortic aneurysms is 0.7%–1% [2]; 7%–24%
demonstrate spontaneous rupture, and a further
47%– 61% demonstrate contained or impending rup-

ture at presentation. Spontaneously ruptured infected
aortic aneurysms have 63%–100% mortality [2].

The most common sites for mycotic aneurysm are:
thoracic and abdominal aorta, abdominal visceral ar-
teries, lower extremity arteries, and intracranial arter-
ies (typically, there are more peripheral than berry
aneurysms).

Only 7% of patients are asymptomatic [2]. Infected
thoracic aortic aneurysms usually manifest chest and
interscapular pain.

Prolonged culture-specific antibiotic therapy in
combination with conventional surgery or endovas-
cular techniques is advocated for successful treatment
of infected aneurysms [3]. Intravenous antibiotic ther-
apy is commonly given for the initial 4-6 weeks.

Case Report

We present the case of a 24-year-old female, who
was referred to our hospital with an 8 month history
of chest and back pain, cough, voice changes, slightly
elevated body temperature, headaches, and occa-
sional breathing difficulties. During this period the
patient was treated for pneumonia at the University
Clinic for Pulmonology.

On admission, her temperature was normal. Blood
examination showed a white blood cell count of 1000,
C-reactive protein level of 36.74 mg/dL, IgA level of
11.58 g/L and IgG level of 13.87 g/L. Cardiac enzymes
and renal function were within normal range. Com-
puted tomography disclosed a giant aneurysm of the
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aortic arch and descending aorta with suspected my-
cotic (infective) etiology (Fig. 1).

After admission, the patient was treated for one
week with intravenous antibiotics (ampicillin IV) and
antifungals (difluconasol) prior to surgery. Her blood
results showed increased leukocytes and procalci-
tonin, as well as immunology markers. Gram-negative
bacteria (Enterococcus fecium), were found in the pa-
tient’s sputum.

After a week of medical treatment, in a completely
hemodynamically stable condition with normalized
laboratory parameters, the patient was operated. After
sternotomy with left anterior thoracotomy (in the
third intercostal space), cannulation of the right sub-
clavian, right femoral artery, and the right atrium was
performed. The hemiarch and the descending aorta
were replaced with vascular prosthesis and the left
subclavian artery was reimplanted using a Dacron
interposition graft (Fig. 1). Pathohistological analysis
confirmed, the mycotic (infective) etiology of the an-
eurysm, showing compressed perivascular tissue, he-
matoma, and fibroinflammatory tissue with abundant
polymorphonuclears. The patient was discharged on
the 9th postoperative day.

Six months after surgery she was on continuous
antibiotics (amoxiclav) and antimycotics (difluconasol)
as oral treatment.

Nine months later the same patient was urgently
admitted in hemorrhagic shock with chest and back
pain, breathlessness, hematemesis, and melena. A rup-
ture of the thoracic aorta at the distal anastomosis was
detected by computerized tomography, with suspi-
cion for recurrence of the previous disease (Fig. 2).
Laboratory parameters favored infection.

Under reanimation, as a life-saving procedure, ur-
gent reoperation was performed with extracorporeal
circulation through the left external iliac artery and
vein. Through left anterolateral thoracotomy at the
level of the fourth intercostal space, the proximal part
of the previously placed vascular prosthesis was ur-
gently cannulated and the thoracic aorta was clamped
proximally and distally from the site of rupture. At the
site of the distal anastomosis from the previous sur-
gery, a split of the half-circumference of the aorta with
massive bleeding into the pulmonary parenchyma
and the left pleura was found.

In a condition of normothermia with beating heart,
the distal part of the thoracic aorta was replaced with
a Dacron prosthesis (Fig. 2).

Figure 1. (Left panel) Preoperative computed 3D image of
aorta with a giant aneurysm of the aortic arch and proximal
thoracic aorta, with irregular arterial wall, periaortic edema,
periaortic soft-tissue mass (red arrow), and stenosis of left
subclavian artery outflow (blue arrow). (Right panel) Postop-
erative 3D image of the replaced arch and descending thoracic
aorta (vascular prosthesis) and with proximal anastomosis (red
arrow), distal anastomosis (blue arrow), and reimplanted left
subclavian artery with Dacron interposition graft (green ar-
row); sternal wires on the anterior and left lateral thoracotomy
(yellow arrow).

Figure 2. (Left panel) Preoperative 3D and angiographic im-
age of pseudoaneurysm with contained rupture (green arrow)
on the previously placed prosthesis and distal anastomosis
(blue arrow). (Right panel) Postoperative 3D image of the
replaced descending thoracic aorta with proximal anastomosis
on the previous prosthesis (red arrow). Distal anastomosis
with the thoracic aorta (blue arrow), place of cannulation of
the prosthesis (yellow arrow).
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Postoperatively, the patient was in a coma with
delayed awakening. She was weaned from the respi-
rator on the 21st day; (percutaneous tracheostomy
and gastrostomy had been placed). Gram-negative
bacteria (Enterococcus fecium) were cultured in her
sputum for the second time. The tracheotomy cannula
was removed on the 21st postoperative day. The pa-
tient had transitory mild hemiparesis that resolved
completely and the patient was discharged after 30
days of hospitalization. She was on antibiotic and
antimycotic treatment (according to antibiogram) in
the next 7 months.

In the meantime the patient continuously displayed
clinical signs of iridocyclitis. Therefore, suspecting vas-
culitic etiology, we noted increased IgG and IgA levels,
but rheumatology tests for antinuclear antibodies and
anti-DNA were negative.

Eight months after the second surgery, the patient
complained of chest pain, dry cough, slightly in-
creased temperature, and pain in the neck. Computed
tomography verified a new aneurysm of the aortic
arch, indicating a new relapse (Fig. 3). Therefore, ur-
gent surgical treatment was undertaken.

The surgery was performed following arterial can-
nulation of the right subclavian and right femoral
arteries and cannulation of the right femoral vein up
to the right atrium. Under hypothermia of 31°C, a
complete replacement of the aortic arch up to the
previously placed prosthesis was made. Then a supra-
coronary replacement of the ascending aorta was per-
formed and through Y prosthesis the brachiocephalic
trunk and the left carotid artery were reimplanted (Fig.
3). With normal postoperative progress, the patient
was discharged on the 12th day.

Gram-negative bacteria in the patient’s sputum
were confirmed as enterococcal bacteria. She was
treated with antibiotics for the next 4 months.

For the first time, 6 months after the third opera-
tion, the patient was without clinical signs for iridocy-
clitis and the immunologic parameters decreased to a
normal range.

Discussion

Although the first mycotic aneurysm was reported
in 1885 by Sir William Osler for fungal vegetations in
the aortic arch complicated by endocarditis, mycotic
aneurysm remains one of the most life-threatening con-
ditions in the field of vascular surgery [1,4]. Essentially,
three mechanisms of development of mycotic aortic
aneurysm have been described; namely, septic emboli-
zation (usually is secondary to bacterial endocarditis);
direct or lymphatic spread from an adjacent infected
focus; and hematogenous seeding of the arterial wall
during bacteremia from a distant focus [1,5].

Our patient presented with episodes of immuno-
logical hyperactivity, fever, and chest pain that were
suppressed with antibiotic therapy, but recurred
quickly once treatment was withdrawn. She had com-
bined iridocyclitis with significantly increased immu-
nological markers. Microbiology of her sputum
showed Gram-negative bacteria (enterococcus), which
suggests pneumonia as a probable origin for direct
spread of the infection on to the thoracic aorta, which
further triggered the patient’s immunoactivity, result-
ing in aneurysmatic changes of the aortic tissue.

As already mentioned in the Introduction, the con-
ventional strategy for treatment of mycotic aneurysm
is prompt surgical intervention followed by long-term
antibiotic therapy, which is essential to control sys-
temic sepsis and to achieve cardiovascular stability

Figure 3. (Left panel) Preoperative 3D topoanatomical image
of newly formed aneurysm (blue arrow) on the ascending aorta
and the arch involving the outflow of brachiocephalic trunk
(green arrow) and ostial stenosis of the left common carotid
artery (yellow arrow). (Right panel) Postoperative 3D topoanat-
omical preview of the replaced ascending aorta (red arrow) and
complete arch to the previous prosthesis (blue arrow) with Y
prosthesis up to the brachiocephalic trunk (green arrow) and the
left common carotid artery (yellow arrow).
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[1,6,7]. However, the surgical procedures are associ-
ated with substantial mortality rates and risk of recur-
rent infection, as was the case in our patient. Survival
is influenced not by the type of reconstruction but by
the status of aneurysmal rupture. In addition, fever
presentation indicates a persisting active infection
process or inflammation and predicts poor prognosis,
even under aggressive treatment.

In the case of severe aortic enlargement, surgery is
the treatment of choice. In 25% of the cases a
relapse aneurysm occurs on the borderline with the
healthy tissue [8]. Our patient, during all three pre-

sentations required emergency surgery: the first and
third time with significant enlargement of aortic
dimensions, and the second time with a life-
threatening shock condition.

In conclusion, the best chance of survival in patients
with this difficult condition depends on early com-
puted tomography evaluation and prompt surgical
intervention under appropriate and intensive antibi-
otic therapy.

Comment on this Article or Ask a Question
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EDITOR’S COMMENTS AND QUESTIONS

Editor’s Comment:
The authors are to be commended for advanced

heroic treatment of a very challenging case. Further-
more, this case is valuable as an illustration of subse-
quent care beyond the original operation.

Editor’s Questions:

1. Were the blood cultures positive? Were aortic
tissue cultures positive? Were bacteria seen in
the surgical specimen?

We did not isolate positive blood cultures from this
patient. Aortic tissue cultures were also negative.
But according to the literature, in 60%–70% of pa-
tients, blood cultures are negative, and even in the
aortic tissue, cultures are negative in 25% of cases
[1].
The diagnosis of an infected aneurysm was estab-
lished by clinical and operative findings, including

pathological findings of the aortic wall [with patho-
histological report, mycotic (infective) etiology of
the aneurysm was confirmed, resulting in com-
pressed perivascular tissue, hematoma, and fibroin-
flammatory tissue with plenty of polymorphonu-
clears]. Essentially, three mechanisms of mycotic
aortic aneurysm have been implicated, namely, sep-
tic embolization that usually is secondary to bacte-
rial endocarditis; direct or lymphatic spread from an
adjacent infected focus; and hematogenous seeding
of the arterial wall during bacteremia from a distant
focus. In our patient’s clinical expression, in situ
aortic morphology and the pathohistological result
were positive for mycotic (infective) aneurysm.
The only positive microbiology result was from the
patient’s sputum for enterobacter species, which we
suppose was residual from previous pneumonia,
which triggered the patient’s total inflammatory
system response.
2. Why was antifungal treatment administered?
The management of mycotic aneurysms requires
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eradication of the source of infection and mainte-
nance of distal arterial flow. Surgery is almost al-
ways indicated, since mortality for untreated pa-
tients is greater than 90%. Bactericidal medications
with a broad spectrum antibiotic and antifungal
activity should be started immediately once the
diagnosis has been made. Adjustments in antibiotic
selection can be made following sensitivity results.
Antibiotics should be continued postoperatively for
a minimum of 6-8 weeks, or oral antibiotics may be
required for a lifetime, as it was in our case. We
isolated Enterococcus faecium and Candida from
the patient’s sputum. After the third reoperation the
patient was relieved from antibiotics and antimy-
cotics [2].

3. Did you consider wrapping the anastomosis
with omentum to capitalize on the special abil-
ity of the omentum to heal and prevent infec-
tion?

No, we did not consider this due to small, but real risk
of myocardial compression resulting in bulky omental
tissue occupying pericardial and/or anterior mediasti-
nal space, during the first and the third operation
while the aneurysm was on the aortic arch and as-
cending aorta. During the second operation, the
patient underwent life-threatening surgery, due to rup-
ture of the aorta, so the emergent nature of the
surgery did not allow usage of omental wrapping.
Otherwise, due to hemorrhagic shock, all the tissues
were ischemic, even the patient’s omentum.
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